Abstract. Globally healthcare waste has been identified as a major problem that has the potential of impacting negatively on both human health and environment for decades. The study was conducted to assess healthcare waste management practices employed by health workers in health facilities in Bushenyi District western Uganda. The study design adapted was a descriptive and cross sectional type and both quantitative and qualitative methods were used. Twelve out of a total of 38 health facilities present in the district were selected. A range of methods employed for the collection of data included questionnaire survey which targeted 340 stratified randomly selected healthcare workers, formal interviews as well as field observations. The results depicts that majority of the respondents 263 (77.4%) agreed that healthcare waste was been segregated at their facilities while 51 (15%) denied the existence of segregation. However observations revealed that Segregation was applied only to sharps which was collected in special sharp boxes Furthermore 47 (13.8%) of the respondents do not use protective equipment when handling healthcare waste while majority of the respondents 293 (86.2%) have agreed to usage of protective equipment. The use of hands was identified as the most common mode of transportation as indicated 214 (62.9%) of the respondents while open pit burning was identified as the commonest method of waste disposal. Based on the study findings it was revealed that healthcare waste was improperly managed and majority of healthcare workers were not in compliance with Ugandans health workers guide.
INTRODUCTION
Globally concerns on the risks associated with healthcare waste as well as its management have been on an increase in recent times (Ananth et al., 2010) . The united states environmental protection agency defines healthcare waste as that which contains all waste materials generated by health care facilities, such as hospitals, clinics, physician's offices, dental practices, blood banks, and veterinary hospitals/clinics, as well as at medical research facilities and laboratories (USEPA, 2013) . On the other hand, healthcare waste management comprises a number of activities which includes waste generation, segregation, transportation, storage; treatment as well as final disposal of all types of healthcare waste all of this aforementioned stage does require special attention (Manyele and Lyasenga, 2010) .
The evolution of a separate category of healthcare waste within the municipal waste stream dates back to the late 1970s, when it was observed that hazardous waste including syringes and bandages where washed up in the eastern US Coast (Frost and Sullivan, 2009 ). There was a public outcry which led to the formulation of the US medical waste tracking act which finally came into force on November 1, 1988 (Holmes, 2009) . In the year 1990, the European Union established the fact that health care waste is considered to be a priority waste due to the potential hazards they pose on human health and the environment (Leonardo, 2011) .
In developing countries it has been documented that healthcare waste has not received the needed attention as hospitals in both urban and rural settings dispose their waste in a way that poses risk of diseases to populations (Almuneef and Memish, 2003) . The obstacles towards the success recorded in healthcare waste management of such counties has been greatly attributed to insufficient financial investment, lack of awareness and effective control, lack of trained healthcare staffs within a waste management framework. While absence or lack of implementation of healthcare waste management guidelines and legislation in country level and unavailability of suitable treatment and disposal options have been identified as factors that has further obstruct the waste management effort (Bdour et al., 2008 , Hassan, 2008 , Nemathaga et al., 2008 , Coker et al., 2009 .
Segregation has been identified as an important aspect of healthcare waste management. It refers to the process of separating healthcare waste into various selected or labeled categories. This is significant towards ensuring the safe management of healthcare waste as it entails that all waste should be separated from general waste at the source of generation (Cheng et al., 2009 ). The process of segregation is employed to ensure that both healthcare risk and general waste are separated from each other and stored in appropriate containers thus aiding waste handlers to identify and treat them appropriately (Pruss et al.1999) . Ananth et al. (2010) reported that the absence of source segregation at health facilities accounts for the main reason why general waste is dispose along with infectious waste which will in turn increase unwanted costs of disposal.
Handling has also been identified is a very important aspect of waste management as it is involved in all the stages of the management process as such in order to prevent injuries associated with handling, waste handles are expected to protect themselves accordingly (Rappe and Nyregen, 2009) . It is imperative and a vital responsibilities of personnel saddled with the responsibility of health and safety to ensure that all persons handling waste including contractors are adequately protected (Pruss et al., 1999) According to Kumari et al. (2012) it is essential to set aside special times for the transportation of healthcare waste while putting into consideration routes that prevents passage through patients care areas. The importance of storage in the healthcare waste management stream cannot be over emphasized. Waste should be stored in protected areas inaccessible to unauthorized persons in special containers such as plastic bags and rigid containers available in a variety of sizes. Waste is not supposed to be stored for more than 48 hours (GOB, 1996 , Hassan 2008 , WHO, 2010 .
Disposal of medical wastes is a growing environmental concern in the developing world. The problem is growing with an ever-increasing number of hospitals, clinics, and diagnostic laboratories universally (Hassan, 2008) . In the developing world it has been documented that due to an ever increasing number of hospitals, clinics, and diagnostic laboratories the disposal of healthcare wastes has become a growing environmental concern which has resulted from an increase in healthcare waste generation rate (Hassan, 2008 , Mbongwe et al., 2008 . Thus ensuring proper management and disposal of healthcare wastes is imperative as improper handling could be very detrimental to the health of the host community (Mohammed 2002) . However due to the incapacity of most developing countries to manage and adequately dispose there healthcare waste, report has it that several hundreds of tons of healthcare waste are deposited openly in waste dumps and surrounding environments, often alongside with non-hazardous solid waste (Mbongwe et al., 2008) . The most common method of healthcare waste disposal particularly in developing countries were identified as dumpsites, controlled landfill, sanitary landfill and open pit burning (Sharma, 2007 , Sawalem, 2009 , Abd El-Salam, 2010 . Open pit burning is employed because it is less expensive and readily available. However it has been documented as a potential infection source of public health and environmental pollution hazard (Al-Khatib and Sato, 2009) . Another easy and low cost waste disposal method which is similar to open pit burning and its widely used in developing countries is the landfills which has also been documented not to be a safe method of healthcare waste disposal and treatment (Narayana, 2010) . The inhaled landfill gas and exposure to groundwater contaminated by landfill leachate are some of the important potential public health impacts of this method (Williams, 2005) . The factors influencing healthcare waste disposal have been identified as rapid and uncontrolled growth of healthcare facilities, which in turn has led to the increase of waste generation rate, illegal and unsafe methods of recycling of waste due to increased cost of disposable medical care materials (Srinivasa, 2001) . Uganda in relation to other developing countries and specifically within the sub-Saharan African region has been reported to have inadequate healthcare waste management (HCWM) systems besides, there is no strong system which has been put in place to manage this waste (MOH, 2013) . Despite continued efforts legal and institutional, which are in place to enhance proper waste management in Uganda, a study established that 38% of the health facilities visited had sharps and other wastes on ground or in other unsupervised areas, thereby exposing the community to needle stick injuries (Lawrence et al., 2014) . In Bushenyi District there is paucity of data on healthcare waste management therefore making it pertinent to undertake this study.
MATERIALS AND METHODS
The study design was a descriptive and cross-sectional type. Both quantitative and qualitative methods were used. A third of the total health facilities in the district were selected which approximately were 12 out of a total of 38 health facilities present in the district. Purposive sampling was used to select all hospitals and health center IV's in the district. This is because they are few, they attend to larger number of patients thus producing a higher percentage of waste. This will ensure full representation. While simple random sampling was used to select health centers IIs and IIIs. This was done by the use of ballots. Each name of all the health centers IIs and IIIs was written on a small piece of paper, squeezed and put in a basket. The pieces in the basket were shuffled and then pieces were picked at random, reshuffling after each pick until the desired number of health centers was reached. Using the fisher's formula (1986) an approximate sample size of 340 was deduced. A range of methods employed for the collection of data included questionnaire survey which targeted 340 stratified randomly selected healthcare workers and ancillary staffs and the number of respondents to be picked from each health facility were obtained based on proportion. With the help of research assistant Interviewer-administered questionnaires was used to collect quantitative data from sampled healthcare workers from the studied healthcare facilities. The questionnaire comprised of structured questions having both closed and open ended questions. The questionnaires was used to collect information from respondents on the various practices employed by healthcare workers on managing healthcare waste, categorization of healthcare waste generated (i.e. type), disposal methods and factors influencing healthcare waste management in health facilities. Interviews were conducted based on a written list of questions from a written interview guide; this helped to get in depth and comprehensive primary data on healthcare waste management practices. The following respondents were interviewed; Waste handlers/cleaners, hospital administrators, district health inspectors as well as district health assistants. While observations were made by the principle investigator. Availability of instructive posters, color coded containers, places where healthcare waste was stored, designated waste collection points as well as other issues pertaining to healthcare waste management were observed.
STUDY AREA
This study was conducted in Bushenyi district located in western Uganda, 320km from Kampala the capital city of Uganda and 65km from Mbarara, the nearest biggest Town along Mbarara-Kasese high way. The district is bordered by Rubirizi district to the Northwest, Buhweju district to the Northeast, Sheema district to the East, Mitooma district to the South and Rukungiri district to the West. The largest town in the district is Ishaka. The coordinates of the district are: 00 32S, 30 11E. There are thirty eight (38) health facilities in the district out of which twenty three (23) are government owned comprising of two (2) health center IV's, eleven (11) health Centre III's, ten (10) health center II's and one (1) under the Ugandan prisons. While fifteen (15) are private not for profit (PNPF) comprising of three (3) hospitals, two (2) health center III's, and ten (10) health center II's. These health facilities in Bushenyi has a staffing structure of forty nine (49) staffs at each health center IV, nineteen (19) staffs at each health center III, and eight (8) staffs at each health center II. The healthcare facilities operate under different conditions and are located in different areas of the district. They primarily cater for the health needs of the rural subsistence farmers as well as town dwellers that live in the communities where the health facilities are located. Advances in medical facilities, increase in the number of patients and the introduction of more sophisticated instruments have increased the waste generation per patient in these health facilities.
RESULTS
The study was intended to assess healthcare waste management practices employed by healthcare workers in healthcare facilities in Bushenyi district. Aspects considered included waste segregation practices, healthcare waste handling practices, transportation, storage practices as well as disposal practices. Table 1 shows results on healthcare waste segregation practices in the studied healthcare facilities. The results depicts that majority of the respondents 263 (77.4%) agreed that healthcare waste was been segregated at their facilities. However 51 (15%) denied the existence of segregation at their facilities while 26 (7.6%) don't know whether segregation was done or not. When asked on who segregates healthcare waste at their various facilities, 134 (39.4%) stated that medical staffs segregates healthcare waste which explains the fact that it was done at the source of generation, 52 (15.3%) declared segregation was done by cleaners which depicts segregation at point of disposal. However 67 (19.7%) had no idea on who does segregates healthcare waste. 229 (67.4%) of the respondents ascertained the availability of color coded containers at their respective facilities while 104 (30.6%) denied the
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Results presented in Table 2 shows that 47 (13.8%) of the respondents do not use protective equipment when handling healthcare waste while majority of the respondents 293 (86.2%) have agreed to usage of protective equipment. A few of the total respondents 75 (22.1%) had never had any injury from healthcare waste handling and 80 (23.5%) had never had hepatitis B vaccine thus exposing them to risk of infections associated with healthcare waste handling. Figure 1 illustrates the various transportation practices employed by healthcare workers at different healthcare facilities. It shows that the most common transportation mode was the use of hands as indicated by majority of the respondents 214 (62.9%), 48 (14.1%) of the respondents stated the use of vehicles, use of pedal bins accounted for 19(5.6%), while 4 (2.1%) showed that trolleys where the mode of transportation employed at their respective health facilities. Figure 2 shows that majority of the respondents 231(67.9%) agreed that containers for transportation are well secured while 84 (24.7%) reported that covered lids where not available for containers used for transporting healthcare waste. However, 25 (7.4%) dint know whether covers where provided or not. Table 3 gives results for healthcare waste storage by the respondents. The results depicts that the use of general containers was the common mode of healthcare waste storage as reported by 200 (58.8%) of the respondents, 55 (16.2%) ascertained that healthcare waste was stored in storage rooms while 85 (25%) dint know where healthcare waste was been stored at their health facilities.
The result also shows that majority of the respondents 46 (42.9%) have agreed that healthcare waste was stored for a period of 1-2 days, 108 (31.8%) indicated 3-5days length of storage while 7 (2.1%) indicated 7days and above. And on whether the storage area was well protected, majority of the respondents 248 (72.9%) agreed that it was protected, 49 (14.5%) denied the protection of storage areas while 43 (12.6%) do not know whether the area was well protected or not. Table 4 shows that majority of the respondents 204 (60%) have ascertained to the presence of an incinerator at their health facilities, while 136 (40%) denied the existence of an incinerator at their healthcare facilities.338 (99.4%) agreed to the existence of a placenta pit while only 2 (0.6%) denied the existence of a placenta pit at their respective healthcare facilities. The results also shows that a large percentage 249 (73.2%) of the health facilities practice open pit burning while only 6 (1.8%) practice the use of pit latrines for disposing off waste. 
DISCUSSION
In this study, it was revealed that most healthcare workers carry out segregation of healthcare waste which was majorly done by medical staffs. This explains segregation at source of generation. Color coded containers were reported to be available in most healthcare facilities as indicated by majority of the respondents (67.4%). However, results from field observations and interviews revealed that most of the healthcare facilities do not abide by the infection control policies and procedures by the department of quality assurance of ministry of health Uganda which specifies color codes as Red for infectious, Yellow for sharps and Blue for non-infectious. Further observations revealed that non-infectious waste was seen mixed up with infectious waste in general containers in majority of the hospitals thus explaining why we had 104 (30.6%) of the respondents denying the existence of color coded containers in their respective health facilities. Segregation was observed to be applied only to sharp which was collected in special sharp boxes. This might explain the reason in the variation between answers from different respondents on the presence of segregation or not in their respective healthcare facilities.
This study also revealed that majority of the healthcare workers (86.2%) make use of one or more protective equipment when handling healthcare waste while only few 47 (13.8%) do not use protective equipment. A larger percentage of healthcare workers 265 (77.9%) had never had any injury from handling waste and 360 (76.7%) had received hepatitis B vaccine thus protecting them from risk of needle stick injuries. However observations and interview results revealed that in almost all the healthcare facilities, waste handlers were provided with uniforms, only a few were provided with gum boots, aprons and face masks. The gloves used were latex gloves mostly thereby making the handlers vulnerable to injuries. Further interview findings revealed that a few of the health facilities had no employed staffs for waste handling as such they employ the services of people within the neighborhood to handle and dispose of the waste. Such practices might expose the handlers, healthcare workers and the community to risks of infections. Furthermore this study findings revealed that the most common mode of transporting healthcare waste employed by most health workers in health facilities was the used of hands as indicated by majority of the respondents 214 (62.9%) while 48 (14.1%) employ the use of vehicles. A large percentage of the respondents 231 (67.9%) indicated that the containers for transporting of healthcare waste all have well covered lids. This practice upholds the WHO guidelines which recommend that for transportation of
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Western Uganda 8 healthcare waste over a long distance, waste should be carried in closed rigid well labeled containers. However, it was observed that in some health facilities transportation was done in polythene bags which are subject to tear and leakages. In addition this study findings revealed that the use of general containers was the common mode of healthcare waste storage as reported by 200 (58.8%) of the respondents, 55 (16.2%) ascertained that healthcare waste was stored in storage rooms while 85 (25%) do not know where healthcare waste was been stored at their health facilities. In consistence majority indicated that waste was stored for a period of 3-5days and storage areas where protected. Pruss et al. (1999) reported that storage areas should be kept locked and access to these areas should be limited to personnel responsible for handling, transportation and ultimate disposal and it should be kept secured from animals and insects. Observation findings however revealed that most of the health facilities do not have storage rooms and waste was seen kept in unprotected open areas tied in polythene bags thus being exposed to insects and animals. Interview results further revealed that dogs are seen around storage places littering around and lack of secure storage areas was identified as a major challenge faced by administrators. This study findings further shows that incinerator as well as placenta pits were present in almost all the studied healthcare facilities as indicated by majority of respondents (60 and 99.4%) respectively. While other methods used in disposal were indicated as open pit burning with the highest percentage of respondents 249 (73.2%) and a few practice the use of pit latrines. Observations and interview results revealed that the incinerators were seen to be available only in the three (3) hospitals located in the district. This justifies the high number of respondents indicating the presence of an incinerator as respondents from the 3 hospitals constituted a larger percentage of the total respondents that took part in the study. However, placenta pits were observed to be available in almost all the studied healthcare facilities.
Further interview results revealed that a few of the health facilities without a placenta pit improvise using pit latrines for disposing placentas and emptying sharp boxes. The use of open pit burning was identified to be the most commonly practiced method of healthcare waste disposal by majority of the studied facilities. This is so because only three (3) of the total healthcare facilities visited had an incinerator in place. Some of these open pits were observed to be in close proximity with medical wards and facility premises which are usually unprotected.
CONCLUSION
The study findings revealed that segregation of healthcare waste by health workers was carried out only on sharps which were collected in special sharp boxes, a few had adequate color coded waste collection bins. Moreover infectious waste were seen mixed up with noninfectious waste in general containers while availability of instructive posters where observed to be absent in almost all the health facilities visited. Also waste handlers were provided with uniforms, a few were provided with gumboots, aprons and masks where applicable while the gloves provided were mostly latex gloves thus exposing the handlers to needle stick and other injuries. Furthermore transportation of waste was commonly done by the use of hands. Such waste was transported in polythene bags which are subject to tear and leakages. And storage rooms were lacking in majority of the studied facilities where healthcare waste was observed kept at open unprotected areas exposed to insects and dogs. Also the study findings indicated that placenta pits were available in almost all the sampled healthcare facilities while only 3 hospitals had an incinerator in place. The commonest method of disposal was open pit burning. However a few of the facilities without a placenta pit often improvise using pit latrines as an optional method for disposing there healthcare waste generated at their facilities.
